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ABSTRACT 

This paper demonstrates that production life-cycle 
models provide a conceptual framework to analyze systematically the 
interrelationships between industrial and technological change and 
human resources. Section II presents the life-cycle model, focusing 
on its implications for the types and level of employment and skill 
requirements in an area. Section III uses the life-cycle framew to 
assess the evidence on and implications of various state programs 
designed for the recruitment of firms, high tech job creation, and 
assistance to established firms. Trends in state efforts, life-cycle 
implications, and potential of the state strategies are discussed for 
each program type. Section IV provides guidelines for states in 
developing effective competitiveness strategies for each of three 
steps: state employment assessment, inventory of state resources, and 
strategic thinking about employment and work force needs. The final 
section presents conclusions that emerge from the analysis. It 
focuses on defensive and proactive state actions and their long-term 
implications as well as on evolving responsibilities in preparing a 
high quality work force. The states' roles in two major areas in 
which labor market adjustments spill beyond the boundaries of the 
firm are also discussed: the skill transfer process and displaced 
workers . (Contains 105 references.) (YLB) 
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I. Introduction 



Stal<*^ \vd\c hvromr \nrmi>\nji\\ avtivc in n*c(MU \(*ai*s in 
pronmtinp iiuliistrial coiiipctitivciK^ss and eroiioniic (Icvclop- 
iiitnit. Some of tlu*^e riinii^ irnolvc llu* nHirinitation ()l'pn)granis 
and of existing institutions that j)n)vi(l(* training, small biisiiu'ss 
assistance, and rfcruiline'rjt incentives. In addition, stales have 
utHlertaken a variet\ {)f new initiatives, jiai-tieuiarly in areas 
sueli as technology transfer, venture cai)ital, and th(^ niodenii/a- 
tioii of established fimis. 

An extensi\e literature has (Muerged on slate (u-ononiie d(^-* 
velopnienl efforts (Clarke 19^36: Oanzglass and HtMdkainji 
1987: Fosler 19^3: Kising(>r 198^3: Bosworth 109(): Oshorne 
1987: Organization for Keonornie Co()[)eration and I )(nelopnient 
lOKCD] 1989). The results, however, ha\e not In^en of much 
help to states in tenns of developing conij)etitiveness strategies 
that are tailor^^d to their in(H\ idual eircurnstanees and resourc- 
es. There are two majo- reasons for this situation. First, the 
materials are jinmarily descriptive, highlighting the adions of 
various eomnuniities, states, and regions. There is littK^ e\ i- 
dence on th(» suec<'ss or fadure of sueh experiences. Moreover, 
for many progi'ams, noi •nough tim<* lias (^laj^sed to evaluate 
effectiveness, at lea^l ov(^r th(* long l(»nn. 



Secotid, these slat(^ experiiTients and initial i\ ('s have not 
been viewed in a larger analytical fi'aniewcfk that would pennil 
g<^neralizati()n and an und(M>^tanding of the dynamic processes 
of underlying change. Licking this larger context, the experi- 
ences of oth(T stat'^s, no inatt(M' how detaih^d or successful, are 
of limited value to those operating under diff(M'ent industrial and 
technoh)gical conditions. 

This paper (l(Miionstrates that i)roduction life-cycle models 
provide a conceptual framework to analyze systematically the 
inten'(^lationshij)s IxMween industrial and technological change, 
and human resources. This framework — in which products. 
j)roduction processes, ancl tcThnologies are seen as dynamic 
[)henonie!ia whose skill and training requirements change^ as 
they evolve — prov ides a theoretical model from which to draw- 
generalizations and common themes. 

The life-cNcle framework suggests that states that incoqK)rate 
th(^ dynamics of industrial and tcH-hnological change into th^dr 
competitiveness strategies increase the likelih(K)d oi reaping 
employment and productivity benefits that teehnolog)- can pn)- 
vid(\ In contrast, states that n(^gleet this straleg)' risk increasing 
their vulnerability to ihe negative impacts of technological 
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change, including widespread mass uneniploynieiil and job loss. 

Section II of this paper presents the life-cycle model, focus- 
ing on its implications for the types and le\ el of employment 
and skill requirements in an area. Section 111 uses the life-cycle 
framework to assess the evidence on, and implications of, vari- 



ous stale programs designed for the recruitment of firms, **high- 
tech" job creation, and assistance to established firms. Section 
IV provide:' guidelines for states in developing effective compet- 
itiveness strategies. The final section presents conclusions that 
emerge from the analysis. 



II. Technology Life Cycles, Competitiveness, 
and Economic Development 



Life-cycle models emphasize the evolutionarv* character of 
production and employment needs. Debates during the 197()s 
and 1980s over indu.strial policy and high technolog) focused 
attention on the procesi> of industrial *'birth." spurts of growth, 
maturation, and decline. The conce[)t that industries pass 
through a series of stciges during their development, however, 
dates back to the 1930s, when industries were found to undergo 
a sequence of stages — experimentation, rapid growth, dimin- 
ished growth, and stability or decline — during their industrial 
*1ives" ( Alderfer and Michl 1942). More recently, separate "life 
cycles" have been delineated ff)r products, for production pro- 
cesses, and for technologies (Dean 19f:'{); Al^^mathy and I'tter- 
back 1978; Hayes and W'heelright 1979a, 1979b; Ford and 
Ryan 1981). 

Through their impacts on skill and training requirements and 
on the level of employment, production life cycles can signifi- 
cantly affect the comf)etitiveness and long-temi economic devel- 
opment of an area. The technolog)- life cycle, in particular, is a 
valuable t(K)l in understanding the impacts of technological 
change on jobs and employment. Technologies, like prcxlucts 
and prwluction processes, (^xhibit patterns of growth and devel- 
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opmcnt that are characterized by secjuential phases of introduc- 
tion, rapid growth, diminished gn)wth, and stability or decline 
(Ford and Ryan 1981: Foster 1982; Shanklin and Ryans \9m). 
Technologies — such as a numerical control technolog\\ a mi- 
croelectronics technolog)-, or a data-f^rocessing technologx' — are 
introduced slowly at first, become more widely adopted as in- 
tensiv(^ n^sc^arch and development (R&D) efforts lead to im- 
proved p(^ribmiancc, and are then replaced by a new and 
superior technolog) . 

Technological evolution can signal impending changes in 
products and prcnluction processes. As a technolog) matun^s, 
for instance, unc(Mlainty alK)ul its capabilities and limitations 
decliiK^s. and products and processes can IxH'ome more stan- 
dardized. Rapid [)rcKluct innovation accompanies the earliest 
phas(»s of a technol()g)'*s develofMiient, whereas process innova- 
tion peaks later in the technolog) ^ cycle as product design 
stabilizes. Innovations in the later stages of development of a 
technolog)-, when th(^y occur at all, are primarily minor improve- 
ments in equipuKMit rather than major fundamental changes in 
either product or [)roducti(Mi process. 

o 
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Skill and Training Requirements 

Extension of this life-cycle model to human resource issues 
revenils the evolution of a skill-training life cycle (STLC) as the 
level of deniaiuJ and standardization of skills ('hange as a tech- 
nology- evolves (Chart I). 

The (»arly stages of a technolog)-. which are characterized by 
a high degree of profluct innovation, are relatively skill-inten- 
sive and lahor-inlensive. Engine(»rs and scientists are needed lo 
develop tiew products, constmct pilot models, and implement 
design chang<'s. These pr()fessii)nals also peifonn most of the 
tasks lat(*r assumed by production and marketing managei*s, 
technicians, and skilled crafts workers. Th(^ relatively short 
production nins and general -puqH)se equipment that character- 
ize the early stages of product dcn elopment require skillc(1 
operatives who are able to perform a broad range of tasks and to 



adapt equipment to the company's needs. The unsettled envi- 
ronment suH'Ounding emerging technologies and the lack of 
a[)propriately tiained workers encourages ''joh etdargement,** 
whereby employers incoq)orate newly created tasks into existing 
jobs. The fi mi-specific nature of skills required and the lack of 
appropriately trained workers in the initial stage of the STLC 
mean that employers at the (Hitting edge of new technologies 
must provide their own training or rely on equipment vendors to 
do so. 

As a technolog)" becomes more widely adopted and equip- 
ment is standardized, skills that were once finn-specific become 
general skills and aie transferable among employers. Employers 
are less able to capture the return on investments in training for 
general skills and usually prefer that such training be provided 
in th(^ schools, wh(Te the government or students w ill assume 



Chart 1: Skill Training Life Cycle 



Nature of Tasks 

Type of job skills 

Effects on job 
striieture 



Skill training 
Iprovider 



I 

Introduction: 
New and Emerging 
Skills 

C{)niple\ 



Firm-specific 

Job enlargement: 
new positions created 
when significant 
change in skill needs 
occurs 

Employer or 

equipment 

mannra('turer 



II 

Growtb: 
Increased Demand 
for Skills 

Increasingly 
loutinized 

Increasingly 
gt-neral 

Emergence of new 
occupations 



Market-sensitive 
sr'hools and c()lleges 



III 

IVIaturity: 
Slower Grov<th in 
Demand for Skills 

Increasingly 
routinizeil 

General: 
transferable 

Relatively rigid job 
hierarchy; oecupalions 
ass{)ciated with formal 
education and related 
work experience 
n*(|uirements 

Schools and colleges, 
more generally 



IV 

Decline: 
Skill 
Obsolescence 

Narrowly 
defined 

(n^neral: 
transferable 

Elimination of 
occupations 



Declining number 
of schools and 
colleges; some 
skills [)rovi(le(l by 
employer 



Source: Adapted fnuii Patricia n\nn. Fanlihilin^ Tcvhnolop.'ol Chania': The Human Resource CfuiUcn^e. (^amhridfre: Mallirifier. 1088. p. 10. 
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the costs. Moreover, increased demand for arul standardization 
of skilU p<'nnil their '*pr()du<'ti()n" on a larti^er M-ale and at loca- 
tions away from the R&D sites. 1 ogeth<M*. th<'se Iwo forces 
courage the shift of skill development from tlie work[)lace to the 
fonnal education system as technologies mature. Comjiuter 
progi-amminj:^. keypunching, and word processing aw classic 
examples of this transfer. 

With the diffusion of established technologies, the numher of 
experienced workei's increases, as dofs the suj)pi\ of new ly 
trainee! graduates from colleges anrl sch(M)ls. New (XH upations 
em<Tge, and finns alt<T their hiring standards. W ith n^spccl to 
eleM'troiiics. for example. Hnns and ef|uij)nu^nt \(mu1(}I>^ j)ro\ i(lo(l 
the ue(M*ssar\' skills initially. As demands for these skills in- 
creased and colleges and schools expanded tlieir fiirricular 
offerings in this field, firms adopting electronically controlled 
numufacturing processes <'xp<'cted new cm[)loy(^es to have ac- 
quired th<Mr basic electronics skills [irior to being hired. A simi- 
lar [Jalteni has subsequently (K-cuired with computer-related 
skills. 

As the pro\isi()n of job skills shifts from the workj)lace to the 
educational system, such training is initially offered by colleges 
and scluMils that are orienttnl towarrl mec^ting the needs of em- 
ployer's. Over time, training becf)nies mf)re widely diffused 
among educaticHial institutions. In addition, w ith the growing 
supply of ap|)ropriat<dy trained graduates. cdueatifMial creden- 
tials becouK^ associated with |)arlicular occupations. Computer 
progi'anuucr pf)sitions, for exanif)le, increasingly re(|uire a bach- 
elor s degree in a (.■onipuler-relatcd field: com[)Uter technicians 
n^ed a two-year or four- year flegree in a cf)niputer or technical 
field: aiul computer analysts must liave a graduate flegre(^ in 
comfuiter science. 

\\ hilf* then* is nuich upgrading arul job <Mdargcinent when 
new technologies are adopted. th(^ introduction of relatively 
mature technologies fostei*s disef)ntinuous job hulders and bairi- 
ers to advancement w itliin flnns. Kmployers adopting maturing 
tec'hnologies often fill their newly created skill nct^ls with 
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workers who ha\-c I'cceived their ti*aining at otIuM" firms o\ ai 
educational inslitution>. 

As t(H'bnologies become obsolete, training focuses on re- 
[)lacement needs and on the reu'aining (»f workers forotlu^r 
fields. A limited market for skills and dechning student enroll- 
ments result in the tcM'niination of" occupational training 
programs in these fields. The responsibility for training to fill 
rclati\cly short-term, skilh'd r{»plac(Mnent needs shifts back t() 
the finn. 

The Geographic Location of Jobs 

TIk' implications of production life cycles for tlu- g(*()graplnc 
location of eniployuKMit are two-dinuMisional. Kirsl. palt<M*ns of 
regional specialization of <^mplo\n>ent occur as employers seek 
to locate different production acti\ iti'*s in an»as best-suited to 
their needs. Second, change's in the lalM)r and skill re(|uir<*ments 
o\era pHxIuct's life can trigger g<'ographic shifts in cmf)loyment. 

On a gloiiul level, the "int(M7iationa! product cycle model" 
illustrates how firms initially locat<* close to the sourc<' of"(l<^- 
maml lor their newly (levelop<'(l products so they can comnumi- 
cate mark<'t inforinalion ra[)idl\ inio product chanji<'s {\ crnon 
V)()(y. W ells l^^72: \ ernon 1079). W hen foR'ign mark<Ms create 
demands foi* the pi'oduct. they initialb ji(^nerat<* exports for the 
producing countiy. At som<' point. (lep<*ndingon the nature of 
the f)roducts and the characteristics of foreign demand, the 
e\panfl(Hl foreign mark<*t atlra<'ts its own [iroduction base. 
\\ hen prf)(luction costs abroad are low (Miough to conip<*nsate 
for transportation and other costs, such as tariffs, the countiy 
that f)riginall\ [imfluced th<* produ<'t Ix'comes a net importer of 
the go'o<l. At final stages of product (l(n <-lopm(Mil. |)rodnction 
activiti(^s ma\ shift from the sites of {)ro(luct demand to low(»r 
cost areas in other couiitries. 

The inteniational firoduct cycle model suggests that 
countries specialize in producing goods that an* consistent with 
their com[)etiti\"Ciuhantage. Industriali/cd. capitalist c<»unlries 
will tend to fbcu*< on their n^search and technical capabilities, 
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which are critical in new. rapidly j^rowiiig iiuliislincs. wluM*ca> 
k ss (lcveh)j)C(l countries will lake advantage of their relatively 
low lahor costs. 

The '"regional life-eycle iiumIcI" suj^gests similar sj)atial 
production patterns (or snuil I er geographic areas (Thomas 1973; 
Rees and Stafford W ith respect to lunnan resources, in 

paiiicular. the inod<*l implies that the cittracliveness of regional 
and local economies varies with the skill needs of products at 
different ^^tages ol tfevelopment. Karly stages of pioduct iiniova- 
tion and developniciit will occur in anuis in which highly skilled 
professional and technical \N()rkei*s are availahle to conduct 
\{&\). Standardizaticni and increasing output of the product 
trigger reduced skill re(]uirement>. inducing j>nKlucti()n shift^ to 
ge()gra[)liic areas that arc charact(M*izcd hy lo\Ncr lahor costs. 

Kiupiricai evidence supports the geographic location pat- 
t(M-ns suggested hy thes(^ international and regional inod(ds 
(Malecki 1080. 1Q85: Ady lOa:^). hmovations lU^ D. and new 
pRMlnct activities, foi* e\am[)le. re(juire highU skilled w^)rker>^. 
tend to !)(" highly concentrated geographically, and are i(^lati\(^ly 
stable in ttM*ms of location. As long as ne\N models and nuijor 
design changes an* luMiig IntroductHl (juite rcgulaiU. eni[)lo\ers 
will ru)t want to separatt* the <lesign and testing functions from 
product assemhiy. At later stage's of development, more stahle 
production tecluii({ues and standardized e(|ui|)ment pennit the 
separation of producticm from R&I). (]ompetiti\(^ advantage 
iiK'reasingU becomes a function of unit production costs, and 
the relatively routini/.(Ml assenihly activities can Ik* transfcired 
to lower c()st regions and countries. 

Industries usualK rely on a range of technologies and have 
products in several phases of development. Therefore, they 



engage in a mix of production activities that are characterized 
hy diverse skill needs and cmploynuMit patterns. The electron- 
ics industry, for example, produces both highly sophisticated 
products that incorporate technologies on the cutting edge and 
morc^ mature consumer electronic goods, such as radios and 
televisions. Finns that manufacture the newer goods tend to 
concentrate their production operations near their R&D centers. 
More mature prcMlucts are produced in lower cost areas. Similar- 
ly, while an incn^asing share of the* world supply of seiiiiconduc- 
tors is produced outside the L iiitcd Slates, in countries with 
relativeU abundant supjilies of low-cost labor, the design and 
(Imclopment work is still highly concentrated in Silicon \ alley, 
California (Tilton 1971;Mnlecki 1983: Klannn 1985). 

The computer industn* shows similar patterns of regional 
specialization and eiMplovmcnt trends (llekman 198(); Prcmus 
1982). \{&\), design, [iroduction of >tate-of-the-ar1 equipment, 
and company hcad(|uartcrs continue to be geogra[)hically con- 
central(*d in Massachu^etts and (California. In conti^ast. the 
large-scab^ production ol' relatively standardized computer com- 
ponents and routinized assembly activities have scattered from 
R&l) center>, and now take place in large branch plants located 
in statch with relatively low labor costs (e.g., Tennessee, South 
Dakota, and North and South (iarolina) or in lovs-vsage countries 
(e.g.. Mexico. Hong Kong, and Taiwan). 

Industries with relatively little larg(*-scalc [)ro(luelion. >uc\\ 
as maimfaclurci*s of mcdiciil instnnueiits, customized electron- 
ics ccjuipment, and communications e(]uipment, al.M) regionalize 
their operaticms — but to a lesser extent (I Ickman 1980; Malecki 
1985). 
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III. Competitiveness Strategies of States 



^^lat(»s have iiitplciiUMitcd a wide \nri(M\ oi'pro^aiiis and 
policies in their olTorts to |)n)\i(l(» jobs and improve standards of 
livinji. Tins section addresses tht^ e\ idenee and life-eyele impli- 
cations oi state protjranis that are desitrnni to reernit employer^, 
foster th(^ fonnation of new lii^h-teeh linns, and assist estab- 
lished fimis to r(*tain or e\[)and johs. No attern[)t is made here to 
review and evaluate all ofthese projirarns; I'atluM', the intent is to 
demonstrate a way ofsYstematicallv ihinkinji ahout and analyti- 
cally asscssinfi the impacts of such effoHs. 

Recruitment of Firms 

Tremls in Slate Efforts 

During the l%Os and ]^)7()s. slate efforts with regard to 
econtmiie giDwth and development focused on the rc^t'nntnient 
of em[)loyers and johs to the area. Seekinti: to differentiate them- 
s(Hves, states offered incentives (mainly tax and financial) lo 
encourage finiis to reloeat(* within their l>ord(M*s. A ndativeK 
lo\v-\vag(» workforce aful a g(K)d lalM)r (dimatt^ — »\hieli gen(M*all\ 
meant docile or no unions — were olt(m highlighted in n^'niit- 
ment paekag(*s, particularly those offered Uy southern states. By 
the mid- 1970s, it was also common for states to offer eust()miz(»(l 
training programs to [)rospective new employei*s. 



liistoricalK. Noilh (iaroiina has heeii noU'd for its ahililx to 
attract manufacturing plants — a iitajorily of the Foilime o{K) 
companies have at least one plant located in this sdUthiMn. 
right-to-work stale (Israel, (larv. MeKinn(»\. and \\ ailgow 
1087). Mor(* rceentU, Teih lessee and Kentucky hav<' l)(»eit 
successful itulustrial retTuitei's. A Nissan plant located in Ten- 
ne>see in 19f?(); and ifi \^)H7). the slate won its hid for the Oener- 
al Motoi-s ((JM) Saturn plant. Kentucky attracted a Toyota [)lant 
in 108."). and was first runnei-up in the Satnni eont<sl. Some 
noilhern. relatixcly high-wage and hea\il\ unionized states lia\e 
also denuiiistrated recniiting success in nveiit yeaiX f)artieular- 
ly with automotive plants. Koi' example, a Mazda plant located 
in Michigan in 1986: aii(i, in PW^, Illinois was sueccssful in its 
hid toaUract a Milsuhishi/dhi-^sler [)lant. Although during tht* 
198()s rccnutnienl effoils ceased to hold a doininant position. 
th()s(M'fToi1s continue to bean actixe compoiu^nt of man\ slates" 
economic de\elopm<Mit f)lans. For instance, competition for the 
Satm'n plant include(i l]H states and l.(MM) local communities 
(Office of Technol()g> Assessment [OTA] mU. 

More generally, states throughout tlu* eountr) sought to 
attract high-tech industries din*ing iht^ late 197()s and eady 
1980s (OTA 198-1-). These efforts often iiududed various lax and 
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rinancial conc^'ssioiis and [promised ''lail()r-iiia(l<^" or ciistoin- 
(Ifsi^iK'd wdikfoivts Ui afToinniodatc the iummIs of individual 
(MU|)loy(M's. Moiv nT(Miliy, staU* ivcmiliiKMU packages (including 
llKMrtraininji coinpoiuMits) luivr brconir complcN as well as 
imiv (»xji(*nsiv(\ In its succj^ssful hid for llir Saliini plant, for 
(»xaiupK\T(*nn(*ss(»c promised to sp(^nd a!i <*xlra S45 million on 
lii^h(M' rduoalion. and offered a ran^o of technical courses (i.e. 
rohotics and automation) for up^radin^ the knowledi^e held hy 
(]M employees in addition t() a sifiniilcant propeHy taxahale- 
ment and infrastnietiuv im[)rovenienl.s. Michijran's recmiiment 
of the Mazda |)lant included S19 million io train new -.vorkeiv: 
and Illinois offered .Sr>l million in hirinfiand training!: assistance 
for the Mitsuhishi/Clmsler plant (OTA VM)U]. 

hi recent years, n^any states have hejiinn to target the nM-rni!- 
nuMit ol m»\N plants Dflirms that are (»xpandin^, rather than 
trv ing to induce em|)l()yers to relocate. There has also he<'n a 
trend toward p'cater e!nphasi^^ on international inxestoj-s. as 
stales hope to lure to their sites the plants (jf Japanese and (ilher 
fei-eign companies (Clarke 1^; Kusler Kisin;i;er \m]]. 

FJfr-Cyelo tiiipliealions for Slatr I^MTuilineiit 
Stratifies 

Kelocatio!] incentives van in iheir ability to atlraet dilTerent 
tvpesnfjohs and enij)loy(M's. C.onipetition that involves rclatixe- 
Iv standardized production activities is niain'y a funetioti of 
price, hi contrast, in the (\irli(M' statics of development, finiis 
eom[)ete primariU tliroufili oflerinj^ inno\atioi», or product differ- 
entiation. Incentives, such as low waf^es and tax ahatenients, 
will he a {ireater inducement to j)lants operating: at the latter 
stages of the production c\cle, than to lirms involved primarily 
with R&Dandentrepremnirial activities. Similarly, short-term 
eus!omi/ed Irainiiifi pnjjirams are likely to appeal to employers 
who anMMigaged in larfre-scale mass [M'oduetion j)roresses hut 
would he of little value to Rrms that are eharacleri/.ed by com- 
|)lex, nonstaivlardized activities, which riMjuire rclativcK hifih.- 
skilled and broadly trained workei-s. 



The life-cycle framework helps to e\f)lain why the ext(Misive 
literature on business-location decisions yields widely diverf^enl 
iindinjis. Uu*ge-seal(^ statistical studies on the r<»lative inij)aetof 
factors such as tax(^s, wage rales, and lrnnsj)oi1alion costs on \\u- 
spatial iiatterns of emj)loyment. for instance. <',(M]erallv have 
failed to p.roduce signiricanl n suits. Studies oi high-leeh indus- 
tries in the 19iU)s also failed to provide guidance on how to 
attract these hrnis. Some of the hitter studies hitrhliglil the irii- 
j)oi1aiice of a supply of professional and (echnica! talent and 
agglomeration economies that are derived from an established 
high.-leeh base. l{owev<-r, other studies that cite tin* (lis[)ei-sion 
o[ emphn nuMii in high-tech industries to lower cost areas sug- 
gest that tax breaks, a suf^ply of low-cost labor, and state-offered 
training [)rograni su|)|K)i1 are crilieal faelors in a leclmology- 
bas<'d economic (levelo|)mer*l strategy. 

The use of industrv -wide data in l(H'ation studies contributes 
in large part to these inconsistencies. Most industries, as well as 
manv, <*sp(*'-ially larger, flnns encompass pnulucts, pnK'esscs, 
and technoh'gies at various stages of maturity. Industn-wide 
(lata. ihereh)n\ combine producti(jn activities that require dif- 
fereni capital and labor re(iuirements with diverse location 
needs. This level of aggregation masks tin* real processes of 
change and can mish^ad state economic development elforls 
(Nelson and W inter 1074: Kannme and Hayter 1975: Thomas 
197rx Malecki 1983: Markusen W ith respect to the 

recruitment of high-tech employee's, for example, n^any statics 
pursued Rrms that were sidi^cted from a targ(»ted list of high- 
tech industries. However, while selected on the* basis of their 
relaliveU high jjroportions of H&l) exf>enditures and of |)rofes- 
sioruil and technical workers, the bulk of the employment in 
these industries is in blue-collar and clerical jobs (l)oeringer 
and KU nn 1982). L sing incentives that included lax abatements 
and shoi1-terni customized training programs, many states were 
satisfu'd with relatively low -skilled manufacturing jobs (i.e.. 
assembly work of printed circuit boards as ''high-tech (Muploy- 
n)ent"|KisingerUm27()|). 
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hi ihc lifc-cNrh* |)('i*s|)fcti\('. ihc (■{)iife'|)l ofa liijih-lrcli 
indiisd} i^ a iiiiMionicr. *M lijdi-lccir* is a (l\ naniic aiul ivlalivc 
{•(Hicrpt llial (Icscrilu'S llic cai'licsl uhnsr of (l{»\*'l()|)Mi('iil. I 
\rrh (MiijjIoyiiKMil vrW'Vs only to ihosr jobs inv(ilvr(l willi \\&\), 
iniiovalioiu or ^oll^lall(lal'(li/.(•(l j)i\)(liicli(jn acli\ ilics. The johs 
ill the liijili-lccli iiiduMrics lluil disperse lo lo\\{'r('o^l area^ arc 
j)riinarily the low-lccli oi ^landardi/cd production activities. 

Ta\ al^aielMe^i^. wliich reprcseiil a relativ(dy small |)ortion oi 
o\erall (■(^^ls. lia\e lieen lound lo he iiierfechve in r»'crnilinji 
(Inps. e\en those whose acti\ ilie^ iuv in later staples of develop- 
ment (Kisinjier \^)i^A\, 202). Recent evidence >U|^eMs, however, 
that in(*(Mitiv(*s ()lV(*»*'M<r.A7/r//(//<'Y//// cost reductions can allracl a 
larjre nnrnlx-r ofjohs to an area (OTA 1 W)l)). 

The lonji-lerni ini[)act of rceriMlnicnl efforls will dcju-nd on 
the nature of the johs iM\i»l\cd (Seriinger \^)H^h Malecki \^>^)\). 
HistoricalK. the johs rcemiled nsnalK have heen in niannfac- 
tnrinji branch plants (.\hileeki \^)K^: Harris V)H()). W lieu eoni- 
l)ar(^l to jobs available in nruis that are iudip'uous lo the 
jico^rapl lie area, job.- in branch jilanls an* more ajil to iiuolve 
relativelv standardized production aeli\ ilies and be mon- vul- 
nerable to rnilher (lispeivion to lower cost locations a^ product 
demaud and conipelilioii inlciisirs. (/i\en their iiii\ ol jirodnc- 
tion activities and oeenpatir)iis. Inancli |)lants are also less like- 
K lhan indi^eiiou'^ new flrnis to act as a "seed bed" or "finjwtli 
fiole" in stimulatinji sj)inoris and new cniplov iiient o|)portiiiiities 
in an area (Malecki Vm: Rees and StalTord !*)HI-; Markiiscn 

Keceiil anecdotal e\ iden:'(* does indicate, liowever. tliat 
s*'veral loreijiii auto assernbK j)laiils (e.}^.. Toy>la in Keiituckv. 
Honda in Ohio, and Nissan in Tennessee) have attracted supjili- 
er branch plants lo the ar''a. 

Recent studies suji^esl fnilh(»r that a rcdatively iiijuli |)ro|)(M*- 
lionoraii area's empilov meiit in braiiel; |)laiils liiiKk-rs the enln 
of more tcehnoloj:icali\ advanced jobs (Malecki l^y-X)), Knijarl- 
cal evidence eonfimis. for instance, that many of the finns that 
relocated to sontlicrii states in order to lake advantajre ofa low- 
wajic workforce and company-specific training: subse(|ueiitly 
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i'cloeated to even low (*r wage areas {Southern (irowlli Policies 
lioard PA^Ui). The areas remained economicalK dejircsscd, 

K(»cniilmenl stralejiies. while iiiitialh a|»|)earitiji (jiiite siie- 
cesshil. can actually undcnuiiK loiijj-term eeoiiomie jirovvth. For 
iuslance. iflax and other linaiicial iiieeiilivcs iiefiati\el\ impact 
the (juality of life (i.e.. b\ restricting edncation and serv ices in 
the area), relocation incentives could deter the eiUn oi einj)loy- 
(M*s whose workforce contains iclaliveK high |)roj)orlions of 
prf)iessioiial and leclmical workers. In addition, training pn)- 
graiiis that are narrow 1\ lailored to |)ro\ ide eiiij)l(ners wiili 
workci's who iiie(^t relaliveb sju'ciiu' production needs can 
hinder the hnure mobilitv of workers (Seninger IW)). Paiticu- 
larlv in rapidb cliangiiig labor niarkels. workers need lo lia\c 
broad enough skills to enable them lo work in a \ariel\ ofsiiua- 
lions and to adjiisl U: strucUnal change o\ er the course ol" indus- 
trial develo|)iiient. 

The reernilnieiil of nev\ iiidn>lries and llrm^can alsobaek- 
11 re if in ibc |)roec-..^ iIk \ im|)air the eom|)elili\eiiess <*stab- 
hslied einploveis or p!'oinpl I heir "jiremalnre" de|)arlun' iVoni 
the area. !'!\pensi\e recruitment jiackagcs. lor iuslance. can 
drain resources froni more traditional sources oi eiiiployiuent. 
which coiii|)risc tlu* bulk oi all jobs in local econoiiiies. In addi- 
tion, existing ( v)nijiaiiic> ina\ sufler ii" their stale siib.adizes the 
eiiliyof ill nis that are their din*el compe-lilors. \h)reo\er. sue- 
cessi'idK n'cruiied new industries can "crowd out" traditional 
(MnploviiKMit. For instance. labt)r shoilages — particnlarlv in llie 
blue collar and ch-rieal fields — thai are attribnt<ible t(» the 
growth of new and emerging fnins lend to sj)ill over into other 
sectors less abh' (oeomp''' ior workers ( Flyiin IWl. 19[^>^i). 

Pot*»nliiil ot'Stal<' Kerriiiiiiient SlraU^pes 

A relali\ely small number of states w ill be ahh» to lanucb 
ciTcclive recruitment strategies that eontribnle signiileanlly to 
the number ol g{)od jobs and to loug-lerm eecmomie (hwelop- 
nieril. Few businesses move iheir opc'talioiis b(»lween slates and 
vci*\ little emploxment gi-owth lias been altribuled to migration 
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of jobs into a stale (LiiMMiherg IWI; Bcmuin 1985). 

Hislorit'alK . ivcmitiiUMU strategies priiiiarily lui\e iiiV()K(Ml 
low-skilled positions in nianiiraelnririg hraneh plants, with little 
potential to stinuilat(* lonj^-temi ein[>loytneiit growth. There is no 
systematie evidence thai the types of jol)^ that have heen re- 
eniit(*(l in recent yeai*s are diffenMit honi those reeniited in the 
past. If. however, state reemitnieiit strategies j)i'ovide longer and 
more eoniplex edneation and training needs than in tlu* j)a>t. 
states may he ahle to attract better (jnality jobs. More highh 
skill(*d and more broadly trained workforces are incenti\es that 
should appeal to linns that are in\ol\(Ml with innovati\e. non- 
standardized acti\ities in earlier stag(^s of d(n{*lopnient. hor 
example. Michigan, one of llu^ top three eontend(M> for the Sal- 
uni plant in 1085. offered a reeaiitment i)ackage that encour- 
aged dev(dopm(MU of world-class manufacturing and 
cngineeMing tah*nt. W hile it lost it> bid for tlu^ manufacturing 
plant. It won the company head(|uai1ei-s and lUKI) facilitic's. and 
the relati\ely high >killed johs that aceompan\ these ^unction^ 
(Kosler lO^^i.53). 

Recniitnu-nt strategii's that targcl fonMgn investment and 
new i)lants, rather than rcKu-aling jobs front other states, offer 
opfM)i1unities for more Mates to benefit Iroui such t^lfoils. Mon^- 
ov(*r, if reeiiiitnuMit incenti\(*s of 1o\\(M' production cost> ar(^ the 
rcMdt of [)rodnetivity gains (i.e.. b\ means of teclmologit'al 
ado|)tions (»r the more effectixe use of labor), tlu* longei-terni 
impacts of recruitment strategies on economic de\(doj)nient 
could he more jxisitive than in tlu^ pa>t, 

Hish-Tecfi Job Creation Strategies 
Trends ill Stale Efforts 

h] the lOTOs and early lOHOs, inan\ states began suj)plc- 
meitting recniiting strat(*gies with <*ffoi1s to create jobs at home. 
The imjxins behind this trend cam(» [)artly from the disa[)point- 
ment of some states with their lack of succe^^ in recniiting. The 
efforts were also. howev(M-. in response* to growing evidence 
nalionalb tliat the ke\ lo employment growth and good johs lies 



in "grow ing your own" ((jn:bh and Stern 

Tlie e\j)eriences of (lalilbrniaV Silicon \'alley and Massachu- 
setts' Route 128 demonstrate the viabilit\ of this*1iigh tech" 
a[)[)roach. Seeking to re[)licate the success of !he>e areas, states 
adopted a range^ of high tech development (HTD) initiatives tar- 
g(*ting toward job creation and business dexelojiment {0T\ 
iO&l-b). Tlie states, espc^'ialb' Pennsylvania, Michigan, and Mas- 
sachusetts, were front-iumiers in e\[)erimenting with new job 
formation through t(^chnolog\' and innovation strat(*gies. In recent 
\ears. j)rograms that are directed at \{&\) and technolog\- transfer 
ha\(^ pi'oliferat{*d throughout the I riited Stales. 

Kffoils to stimulate teclniological innovation ha\e tak(Mi a 
\ari{*t\ of fonus. including research institutes, industn-uiiivc^rsily 
pailnerships. matching grants, and research |)arks ((]lark(» 198^): 
\meriean Association of State Colleges and I'niversilies 198C): 
Kisinger 198^^; h osier 19^^^). I ni\{Tsity-based research centers, 
such as the Noilh (Carolina CitMiler for Microel(*ctronics. iIk^ (>ali- 
ibrnia Microelectronics Innovation and (Jompul(*r Opportunities 
(MICliO) center, and Massa<'husetts' Centers for K\cellenc(\ 
conduct applied re>earch in exchange for funds IVoin a mix of 
state and |)rivale sources. These centers allow finns to j)ool tludr 
resources and avoid duplicating expeuM's for facilities and e(]uiji- 
ment. In IVnn^vl\ auia. uni\ei*sity-coordinaled AdvancedlVcli- 
nology CtMiteis (A1'C^) oj)crating indep{Mi(l(Mitly from the state, 
leverage j)ubli{' huids thnnigh matching grants for [{&!) pi'ojccts. 
Michigan has created research centers, including the hidustrial 
Tt'clmolog) Institute (ITH and the Michigan iiiotech Institute 
(M8I). which nni indef)endently from the nnivei*sities, and an^ 
llnanced primarily by [)rivate foundations. 

{{eseai'ch j)arks. which enc(jmpa>s concentrations of \{&\) 
fmns. are also geared toward geiu'rating and hastening the trans- 
fer of new ideas to the market. In I9H4, there \scvv iij)j)roximately 
ioO research j)arks in the I nlwd States, almost double the num- 
bci- that existed a decade caHier (Kisinger 19[i^i. 2?i(')-287). 

State involvement in helj)ing high-tech start-up flnns has also 
grown in recent yeai-s. All fifty ^tates now operate programs to 
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assist small husinessos. and inosl have j)r()j;rams designed lo 
stimulate the Tomiation of new finns. 'iVaditionally. small Inisi- 
ness assistance programs offered teelviieal and managerial help; 
increasingly, states are expanding these cffoils to include more 
entrepreneurial and financial assistance. 

In a few states, small Inisiness "incubatoi-s** have I wen ensil- 
ed. Incubators provide shared sen ices (i.e.. legal assistance, 
conference ixkhus. accounting sen ices, and researcii facilities) to 
stcirl-uf) fimis at relatively low rents. Kvidence suggests that finns 
that "hatch" from incubators ha\e a signifieantK IxMter chance for 
sunival than small fimis in general (()slH)me 1987, 45). 

Most recently, state initiatives to create and develop new 
firms have irnolved influeucing pri\ate investment practices 
and filling gaf)s in capital markets. By the niid-198()s, most 
states were fundiiig \enture capifal [)r()grams to finance new and 
emerging businesses. These [)rograms are generally (juite small 
and involve \er) feu jobs (Kisinger 19^58). The [)rogranis, some 
of which recjuin* matching funds from the firms, often seek to 
expand or change existing lending practices in the private sec- 
tor. They may. for example. suf>[)()r1 firms that might not have 
approached traditional sources of "seed" motu^v. or eticouragc^ 
f)rivate investments in potentially productive projects wiiich 
traditionally have been bypassed as too risky. 

These "erUrep/reiieuriar* venture capital [)rograms arc 
bringing slates into relatively unfamiliar terrilor) for public 
sector institutions. 

W hereas the traditional industrial dev(^lopmcnt loans \\(Mit 
mostly to existing firms, uhieh backed their boiiowing with 
collateral, the new programs focus on stailup operations, 
small business at the early stage of i!(nelo[)menl. and new 
product developm(*nf, \ enture loans often do not require 
collaterab Many venture arrangements invoke^ ecjuity 
investments, a degree of involvemerit unktiown in tlu^ old 
industrial financing [)r(^granis (iMsingcr 198^5. 2(yl). 



Life-(A ele Iiiiplicatioii^ for Slate 
"High Teoli^^ Job Creation Strategies 

The life-cycle framework hel[)s to clarify the role of new and 
emergittg businesses in economic dev(d()j)ment. Th(^ creation 
and development of new entrepreneurial finns. which are vital 
to long-temi economic growth, require strategies that fwus on 
the eh aract(*ristics and needs of products and technologies 
during their early stages of development. Analyses of the high- 
tech SilicMri Valley and Route 128 success stories accentuate 
the importance (^f imiovation. research, product design, and 
non-routine production activities. 

These studies highlight the necessity of an enlref)reneurial 
m^twork and a technical infrastmrture that encompasses ap- 
[)licd research and pnMluct developnwMit at universities, infor- 
mal local communication networks, a scientific and technical 
labor force, and proximity to com[)lementar)' and conif)etitive 
finns and to distrilmlcjrs and markets (Maleeki 199(), 1991). 
\ enture capital provides the means to create and develof) these 
new and emerging finns. 

Hesearch on the location of technolog\-based entre[)ren(*ur- 
ial finns offei-s more general confinuaiion of these life-evcle 
expectations with regard to the inifKulance of K&l). venture 
ca[)ital, and skilled labor in high-lech de\elo[)menl strategies 
(OTA 1984). 

Kmpirical evidence accentuates th<^ wide variation in the 
abililN of stales and region> to stimulate new finu fonualion. An 
(Established base of high-tech employment has been shown to 
[)ro\ide areas with a decided advantage in the creation of tiew 
(Mitrej)reneurial fimis. An existing agglomeration of fimis in 
similar or related sectors is a principal detemiinant in both birth 
rates and the distribution of small technology -based finns (Ma- 
leeki ]99(). 258), (Concentration of these resources in one area 
enhances the finns* productivity by creating external economies 
of scale in [)ro(luct«on and marketing (Markusen, Hall, and 
(./lasmcler 1986). A self-sustaining "critical mass" of (Muployers 
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can develop as ihe coiicenlratioii of enlrepreiieurial linns allracls 
additional llmis and venlmv capilal, slreiif^thcns the lec linologi- 
cal inlVaslnielure, allracls and retains skilled professionals, 
furthe.r promotes informal coninuinication networks, and encour- 
ages new innovaliveaclivilies(Malecki 1991: OTA 19^11)). 

The {low ofvenUire capital further highlights the advatitages 
of an established high-lech base* and the f)resencc of research 
univei-silies in new llmi f(»nnatinn. The availability of venture 
capilal varies widely by state and region, with funds llowiiig from 
U.S. finaneial centers (e.g.. New ^ ork and Chicago) to centei-s oi 
innovation and lechnologN-. Kmpirical evidence suggests that 
concentrations of university K&l) and large firm laboratories an^ 
asscK-ialed with attracting venture ca[)ital: in contrast, federal 
R&U and the concentration of small fimis are not (Malecki 
1990, 249). California. Miissachusetts, and Texas are stales that 
regularly attract venture capitaL with California alone ofter^ 
accounting for one-third to one-half of all L .S. venture capital. In 
contrast, many states have virtually no \enture capital funds 
(Malecki im26()). 

While an established high-tech employment l>ase gives an 
area a competitive edge in new ilnn fonnation. relati\el\ little is 
known alK)ut the initial generation of local start-ups. 1 he re- 
search available suggests that the itiitial '•(■onlluence of techno- 
logical opiM)i1unity" or appearance of the first entrepreneurs is 
the result of the availability of start-up fmanciiig and the exist- 
ence of inlonnal (noninstitutional) [)ersonal and local contacts 
that are supportive of new. unpro\en entrepnMieurs (Shapiro 
1971: O TA 19^1). 

In lM)th th(^ Silicon X alh^ and Rout(^ 128 an^s. groudi \Nas 
driven by local start-ups and spinoffs from companies already in 
the area. Despite th(^ often-cited MIT and Staiilord exam[)les, 
firms (as opposed lo uni\ersities or goveninKMit H&l) facdities) 
appear to be the best generators of entre[)reneui-s (Malecki H/XK 
251). Small finns (lliose with less than 1(X) employees) have 
been found to he the major source of entrepreneurs, although a 
siginficanl number of founders do originate fix)m larg(^ finns. 



It is important to differentiate among small finns in fashion- 
ing a high-tech development strategs'. Most small businesses 
creatt* no jobs after the first few yeai*s and many, partieulariy ii^ 
the sen ie(» sector, generate a lot of relati\e!y low-paying, dead- 
end jobs that are conducive neither to mnovation nor entre{)re- 
lu'urship (Tichnor 19^^. 42). Relatively few small fimis have 
the potential for growth and expansion (i.e.. "seed beds'* for 
future jobs ITicknor 1988: Eisinger 19881). These finns are 
those dominated by innovative, nonstandardized activities. 

For similar reasons, given their mix of occupations and pro- 
duction activities, recent research suggests that branch plants 
may deter the fonnation of new finns (Chinitz 1960: Malecki 
19^)0). It is also argued that the external contnjl inherent in 
branch [)lant economies, whereby major (-oiporate decisions are 
nuule elsewhere, is not conduci\e to generating innovative ne\N 
undertakings in the area (Markusen 1985: Bergman and Gold- 
stein 1986: Mahrki 1990). 

Polenlial of Slale High-Tech Job Creation Slralepes 

TecluuJogydwsed, entrepreneurial finns art^ \ ital to econom- 
ic growth because of their ability to generate s[)iiu)ff jobs, new 
products, arid new ie<-hnologics. \Nhich can enhance competi- 
li\eness throughout the industrial sMiicture (Oakey 198'!: 
Markusen 1985: Rothwell and ZegNcld 198.5: Mahn ki IWl). 
New and emerging businesses ha\e been shown to be an effec- 
ti\e economic development tool (Segal Quince W ickstead 1985 
Klyim 1988). States with significant uni\ei-sit\ lU^' i ). \enture 
capital, and highU skilled lalM)r ha\e the most potential for 
im})lementinga successful competitiveness strat(*g\ basevl on 
entrepreneurial new finns (I)eutemiann l^X/): Roberts 1970: 
\ ester 1980; Oakey 19fU: Malecki 1 Wl ). (nven the riature of 
the R&D. technolog> transfer and job creation process<-. how- 
ever, results will not he visible for years and |>ossibly (k'cades. 
Tht^ Ben Franklin Partnership, established in Pemisylvania in 
1982 and often highlighted as one of the best economic devel- 
opment programs in the connlr\'. is designed to ei.hance 
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prodiic livil). create new products and [)r()cosses. and increase 
the ninnher of stai1-ii[) flnns. While in its rust four years, it is 
said to have created or presencd only 10,661- j()l)s: such shoi1- 
leim (lata do not f)ennit detemiination of whether the program is 
meeting its goals (Oshome 1987. 33). Kuilher evaluations are 
needed to assess its impact over the long tenii. 

F-figh-lech strategies are not likeK to he ver\- effective for 
many states. HistoricalK. small technolog^ -hased finiis. and 
high-lech employment more generally, have accounted for a 
relatively small pr()f)oilioii of all cinployrnent (Ki(^he. Hecker. 
and Burgan 19a3: OTA 198^11)). High-tech employment in the 
Lnite{| States is concentrated geogra[)hically. with most jobs 
found in New Kngland. Texas, and C'alifomia. \\& 1) activities, 
in [)ailicular. remain concentrated geographically in a fcA areas 
()fthecounlr> (Malecki 1980. l9fU. 1985). 

A high-t(^ch jol) development strategy- will he extn^mclv 
difficult, if not impossible, for relatively small mvas diat lack 
universities, technolog) -based c()!n[)anie>. and skilled labor. 
Areas dominated by relatively mature indublrial bases an<l 
technologies arc also unlikely to he able to implement an effec- 
tive economic dc'velopnienl strategy around tec-hnolog^-based 
entrepreneurial firms (Chinitz ]9(A): Markusen. Hall, and (ilas- 
meier 1986: Malecki 19<)()). 

Kmpirical evidence^ su i^vsts that th(^ stale role in new (Imi 
fomiation will be limited and that it will be focused on research 
arid id(\i generation, rather than on technolog\- transfer or ven- 
ture capital. Historically. univei-sity-industr\- [)ai1n(Tships have 
fan^d better in the production of r(^s(.'arch than in t(H'hnolog\ 
transfer (i.e.. commercializing th(^ results of the n^seareb). Dis- 
[)Utes have ari.sen among the [)ai1nei"s o\er th(^ research f)riori- 
ties and mix of basic versus applied research. In addition, 
research centers have generated ndatively few results that are 
useful to coq)()rat(» sponsors (Osborne 1987: Kisinger 198^^: 
Fosler 1988: Bosworth VM)). 

Initial feec'back on univeTsity-industiy partnership programs 
established during 1980s suggests these technolog)' transfer 



problems will continue. Pennsylvania's Ben Franklin Pailner- 
ship and Michigan's ITI. which have goals of Iwlh research 
generation and technolog\- deployment, have had gieater success 
in delivering the former than the latter (Kisinger 1988, 287), 

Kmpincal e\ idence also confinns that most research parks 
fail. Some are unal)le to attract tenants: others fail to generate 
spinoffs: almost all fail In stimulate tecbnologv' transfer (Kisinger 
19^^. 287). With respect to v(niture ca[)itab mo.st state programs 
are (juite small and probably will not prove effective in estab- 
lishing the "critical mass'' of high-tech Finns needed to generate 
a s(df-sustained growth en\ ironment. K\en those citing 
"success" have accounted for relatively few jobs (Fosler 1988; 
Fising^-r \9m). 

(Questions also remain about the state's role as a venture 
caj)ilalist. Debate continues over whelbcra market failure in 
ca[)ital markets actualK' exists. Fvidence does suggest, however, 
that small fimis outside existing high-tech centers are likely to 
have difficulties obtaining venture capital funds (Fisinger 1988; 
Bosworth 1990). 

Ixistly, studies of successful venture caj)ital projects indicate 
that the re[)utalion of the founders of new flnns is the primar\' 
factor in such deals (Malecki 1990). It is questionable whether 
state institutions will he able to successfully tap into the infor- 
mal communication networks in which these assessnu^nts are 
mad(\ More generally, given the nature of venture capital (i.e., 
high risk financing) most efforts will fail. 

Strategies to Assist Established Firms 
Trends in Stale Efibrls 

Fconomic d(>velopnient efforts regaiding established firm« in 
the I nited Stales historically have focused on the prevention of 
job loss or on the re-em[)loyment of workers displaced from 
their firms. Measur(*s to retain job> in mature or declining in- 
dustries, foi- example, have oflrMi included import quotas, do- 
mestic content nil(»s, restrictions on outsourcing, and protectioii 
against unfair comf)ctition. 
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At the stale level, cost ivdiic lion inceiilives (e.j:.. reductions 
in Lineniployiuenl insurance, workei^s conipensalion. or taxes 
and direct subsidies) have been used in aitetn[)ts to offset cost 
disadvantages in an area and to keep employers in the state. 
States have also taken an active role in seeking to offset the 
advf^rse consequences of technological and economic change 
(Gauzglass and Kiedkainp 1987). Many slates lia\e developed 
worker assistance centers or emergency teams to assist with 
plant closings and provid<^ j')b search assistance. suj)[)lemenlal 
unemployment beiK^fits, an(' assistance in moving. SlaU^ train- 
ing programs have l)een critic al com[)onent^ in assisting woik- 
or> who have lost th<Mr jol)s. 

Recent years ha\e witnessed a InMid in state programs to- 
ward assisting existing ilmis befon^ a shutdown Ix^comcs emi- 
nent. Michigan's Jobs ()j)poi1nnily Hank (MJOB). iIk^ 
Delawares Blu<^ Collar Jobs Act. and the New irr>r\ Jnl)s 
Training Program (NJJTP). for exam[)le. specifically target re- 
sources to retrain cunent workcM-s and [)()ssil)ly h)restall [danl 
closings. Skills coqM)ralions. in which business and academic- 
instituticHis w{)rke{l together and shared training and retraining 
{•{)sts, euKTged in the P)8()s to assist (^stablisluHl llrms that were 
griiwing raj)idly and facing ^kill shortages, leased an the earlv 
success {)f Massachusetts' Bay State Skills Pntgrani. othei" 
slates — including Kentucky, Minnesota, W ashington and Klori- 
tla — t*stal)lisbed skills coq)oralinns. In recent yeais. howe\er. 
some of these skills coq)oralions have met with bard tinu^s. 
Florida, for example, has eliminated funding for the Sunshine 
State Skills Program, and th(^ Massachusc^tts Ba\ State Skills 
ConH)ration (BSSC) ap[>cars to be in trouble. 

In rec{Mit years, states have l^^gim to tak(^ l)roa(ler measures 
which includt^ programs for modenii/.atio!i and the develoj)mcnt 
of new, foreign markets, in order to bolster the competitiveness 
of existing finus. Michigan's Modernization Scmthvs Program 
(MSP) and Massachusetts" Center for Apj)li(Ml TechnologN 
(CAT), for example, are lM)lh programs aimed at revitalizing the 
stales traditional manufacturing sccloi-s, such as autoj)ai1s. 

EMC 



a[)j)arcL and cutting tools. These programs assist ilnns in the 
integration of ne\\ technologies by identifying both technologi- 
cal and training needs and by [)rovi(ling su[)poi1 and technical 
assistance. 

The integi'ation of new technologies into relatively mature 
industries is not central to most states' high-tech policies and 
jirograms {Kisinger P)^^5. 28^^). Instead, most states still focus 
their "technologN' program" funds on univei-sily R&l) and on 
assisting start-u[) finus. Only about 10 percent ol the So5() 
million spent on \arious kinds ol technolog) programs in P)J>8 
was sj)ent on technolog) transfer, and on ten-bnical and manage- 
rial assistance (OTA mh, \ 7M As of P/X). only 10 states 
(i[)tM'atcd programs \\bose prinian function was to assist maiui- 
facturers in technological adoptions (0T\ P)^X)a). 

In a multi-state effort, the SoutlKMii 'I'echnologN (Council 
C^onsoilium for Manufacturing C(»mpetiti\ eiiess, was established 
in 198^^ to utilize tb<^ states" Nocational sch{M)ls and community 
colleges to assist --mail aiMl medium sized enterprises (SMKs) 
\Nith new teehn«;logies (OTA lW)a. 1 li^). In addition, some 
states ha\e begun {^\peri,iicnting with programs to stimulate 
{•\poi1s. in particular, helping SMK> market their products 
overseas ((:iark(^ PW): Osborne 1087: Kisinger PMi: Rose and 
Kotlowitz 1001). 

In general, the j)rograms desigiu^l to a>sist SMKs incoiporate 
new te{-linoh)gies are \eiy small and few in number. A mid- 
1080s sum*y l)y the Congressional Office of Teehnolog> As- 
sessment (OTA) sbowecl that oidy 2 percent of the SMKs had 
received extension senices (()T\ l'>^X)a). A recent sune\ of 
s{)uther I states found that less than 10 jierceut of the SMKs 
{■onsick'ring new tec-bnologies used any state or uni\(M'sity ser- 
vices f{)r technic al assistance or information (OTA P)9()a. 147). 

hulustrial extensicni programs in most states are not well tied 
to the slate's training [)rograms or educ'ational institutions (OTA 
PM)h. 70). Mon^ commonly, state programs functicHi as nTerral 
agents to training agencies. Howe\er. most state-financed train- 
ing programs ha\e shifted ibeir efforts loward retraining the 
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[)()Iriilially iiiicniplnycHl and Uf)gra<liiig th(^ skills of ciimMit 
workers (Stcvoiis \9&x (j-eticos and Sheets \ 9W). California's 
KnijiloNiiieiU Training: PaiK^l (F/fP). the nation's largest state- 
financed t rain iii<2; program funded at ap[)roxiniatel\ S55 million 
a year, was originally designed to assist finns nio\ ing intc^ the 
stale. It now foeuse^on helping (»xisliiig husiiu^sses i(Hool and 
r(»organi/.e in order to enhanee product i\ it\ (Ganzglass and 
Heidkamp 1987.9). 

Inereasingly. states are linking their Iraiinng fniids for estah- 
lished finns to capital iiiv(\'^tnients ((Jan/.glass and I leidkainp 
1987, 10: OTA Vm\\ 1-^-9). Indiana's Rasie Industrial Train- 
ing Program (HU^T). f(»r exain[)l(% recjnires finns in mature in- 
dustries (such as trans}M)r1ati()iu auto. st(»el, and hea\'\ 
maehirKM'v) that are expanding or modenii/.ing to iiu'est in capi- 
tal e(|uipnient in order lo he eligible lor Retraining assistance. 
The state eo\eis het\\(MMi 10 pi*reent and oO [)ereent of tiaining 
costs de[)ending on the le\el of investment. Illinois' Industrial 
Training Program, which adch^l a matun* industry eom[)onent to 
coni[)lement the traditional su[)poi1 ol new and e\[)anding eoin- 
[)anies. aUo makes training conting(Mit on capital :n\estment 1)\ 
the firms. 

A few Male^ ha\e also hegun to e\j)lon' the possihilities of 
influencing lahor-inanagement relations and work reorganiza- 
tion in order t(» revitali/e their industrial s(M'tors. W itli tlu^ intent 
to promote eoo|)eration rather than conflict at the \\()rkplac{\ 
Keiituck). Penns\l\ania. and Ohio ha\e instituted [)rograins to 
impn)\e lahor- relations and esiahlish em|)lo\ee in\ol\emenl 
[)rograms (Tichnor \n Pcnn^\ Kania, the MlLlilTK Comi- 

cil (an acronym for**Vlake Induslis and Lihor liight in Toda\ 's 
Kcononu") has Uoon esiahlished lo help improve tlu^ state's 
ru^gative lahor image (()sht)ni(^ 1987, '.^r>\. i^ihor-management 
relations, lumexer. remains an area in uhich little has Ixmmi 
done I)) states. 



The Life-Cycle Implications for Stale Strategies 
to Assist Established Finns 

retention strategies that are based dw reducing costs 
witliout raising pro(lucti\ it\ will l)e ineffecti\e in promoting 
long-tenn economic growth and de\elo[>nient. As with recmit- 
nuMit. tax ahatemenls or othei' concessions will a[)peal more to 
employers involved with relati\-ely staii(lardi/.(*d production 
activities (associated with mature products and technologies) 
than to those finns dominat(*d by Ix^tter, higher skilled jobs. A 
low-cost supply (}f lalnjr ma)' delay the exodus of IcM'al manufac- 
turing jobs, and hence provide* a respite from economic decline. 
0\erlime. howe\cr. these jol)s are \ uln(M*able to i-elocation to 
c\en lower cost ai'eas as d(^mand and competition increase. 

In contrast, policies that focus on bolstering the productivity 
of established finns can make significant progr<*ss toward in- 
ci'eascd industrial competiiiveness and long-tenn economic 
growth. The lif(*-cycle Iramework fuilher accentuates the im|X)r- 
lance that a highly skilled and broadl\'-trained workforce will 
ha\e in achi(ning these goals. 

The life-(\ele fi'amewoi'k also hel[)s to clarily the nec'ds of 
industries that ha\'e pass(*(l bcNond the* initial stage of develop- 
ment. As (lescrilu^i earlier, on-the-job training and more for- 
malized employer tiaining [)n)grams are critical for the 
d(*tennination and ac(|uisition of skills re(|uire(l in emerging 
(K'cupations- Schools and colleges cannot hope to pn^pare work- 
(Ts ior emerging skill nc(Mls as the\ initially ai'ise at the work- 
place, liowt^vei', as a technolog)' (levelop^ and as deniands 
t'xpand. skills luvome* more genc-ralized and transferable among 
empK>v(*rs. Training can and sliould lu* transferred to the (^luca- 
tional institutions (FKnn 1988). This skill Iransfer pniccss re- 
(juires close, continuing collalM)ration b(*tween sch(K)ls and 
empNiyeis. 

For states [o benefit fnun the job creation [)otetilial {)f high- 
tech spinoffs, education and training pn)grams ne(*(l l{) provide 
finns with skilled workeis as they experience rapifl growth 
bevond the earliest stage of devclo[)merit. Shortages of k(*v tech- 
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nical and oilier skilled workers in rapidly Rowing new fields 
eaii send a eonipaiiy packing long before* low eo>l incentives 
l>econie ap[)ealing (Kosenherg 1991 ). 

Private-public pailneivliii)^. such as skills corix)rations, can 
facilitate this transfer in the provision of skills from the work- 
place to the educational system (National (/oveniors* Ass(K'ia- 
tion 1987: OKCI) 1989; Carnevale. Gainer, Villct. and Holland 
1990). Quantitatively, the demands for ik^w. highly skilled la- 
l)()r- — er<'ated by the a(k)})ti()n of new technologies — ap|)(»ar 
small compared to total emplo\ inent needs. The failure to meet 
these needs, however, can ham|XM' productivity gains and the 
introduction of new technologie> at the workplace. 

The life-cycle frame^work also sheds new light on mature 
industries. **Mature'* acti\ilies and "'high-tecir activities \v\m>- 
sent the extremes of th(* d(n('l()f)me!it life cycle. Activities that 
are **mature" are those in which techno'ogies and products are 
relatively standardized, mass profl'.iction predominaK^s, skill 
recjuirements are relatively low. and there is lilth^ or no innova- 
tion taking place. Competition is pri manly a futiction of price. 

As when "high-teeir industries (lisi. became the focal i>oint 
of public policies, mature industrial sectors are usualK viewed 
as though all of their acti\ities ar(^ at a similar stage of develop- 
mtMit. However, while mature industries (e.g.. auto>. textiles, 
stet^l. footwear) include mature segments, they also contain 
mon* d\namic and imiovatise^ segments (OKCI) 19{^). l\ven 
within ilmis. mature segments often co-exis* uith high-lech 
segments, as well as wilh acli\ilies that involve j>roducts and 
technologies along the mid-ranjre of the develo[)!!ient spectnnn. 

hi addition, mature industries are generally seen and trealt'd 
as a relati\elv liotiiogeneons group. Ho\sever, considerable 
divei-sity e\i>ts among these industries in tenns of tb(Mr organi- 
zational ^lructure^. (K'cu|>ations, \sage rates, and skill re(juire- 
nients. KiTecli\e revitali/ation strategies for mature industries 
will take a \ariet\ of lonns including the integration of new 
technologies, better utilization of traditional technologies. 
(le\elo|mieiit of >peciali/e(l product niches, and reorganization 



of the workplace (Abeniathy Clark and Kantrow I9K^: Dowdy 
and Nikolch{'v 1986: Doeringer. Terkla. and Topakian 1987; 
OKCI) 1988). 

States can benefit from the introduction of new technologies 
across a variety of established industries. New technologies 
f)eniiit a broader range of product and prm-ess innovations lo 
develop new and impnned [)roducts and open new markets. 
High-tech fimis (i.e.. those that produce the R&D and new 
pro(Uu'ts and technologies) do not have to exist in the area in 
order to benefit from such a strateg>' (Sabel. H(>mgel. Kazis, and 
Deeg 1987: Doeringer. Terkla. and Topakian 1987), 

Adoptions of new technologies play a relatively minor role in 
peniiaiient job loss in the United States. On the contrar>-. there 
is growing evidence that [hejailurr of finns to remain techno- 
logically competitive^ contributes nior(* lo workers displacenient 
and job loss than does the adoption of new technologies {Cy<*rt 
and Mowery 1987: Mowei-y 1987: Klanim \9m. A GAO suney. 
for example, cites the most significant cause of [)lant closings 
and mass permanent layoffs lo be reduced pnMluct demand, 
lollowed bv increased com[)elilion, high labor costs, and the 
high value* of the dollar {CM) Product and pnK'css auto- 

mation were cited b\ n^latively few ropondents as key causes 
for workers being displaced from the fimi. 

Km[)irical e\ideiic<* suggests that the uncertainties of adopt- 
itig neu tecbnologi(»s are pr<»f(Tal)le to the knawn consecjuences 
of failing to remain technologically competiti\e. Adoptions of 
tech!iole)gies in their relali\el\ early phases of developinent are 
asM)ciated primarily with lh<^ [)()silive imj)acts (e.g.. upgrading, 
job enlargetnent) of technological change. In contrast, the pre- 
ponderance of negative i!nj)acts (e.g.. mass la\offs. unemploy- 
metit) are related to adoptions of relatively mature technologies 
or to the failure of finns to ado|)t any t<'chnologies at all. 

An alternative to the teclinolog\-based approach for 
enhancing th(M'ompetiliveness of established finns invokes a 
\W)\v toward customization and market niches. Flexible 
manufacturing systems (KMS), which make shorter production 
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runs ecoiKunical and (^nc()ui"ag<» pnxlncl dinViviiliation, liavt^ 
facilitalod a trorul tosNard «2;reat('r us(» (>l'small-l)at('h pnidiiclioii 
of ndalivcly sfX'cializrd (noiislaiulardi/od) [)r()(lu('ls (OTA 

In such inslances. competition l)e('omes a function of 
product (liffcHMitiation and quality as ()[)posc(l to pnc<\ and 
demands increase for more hroadly trained and rclcitivciv 
skilled workers (Piore and Sahcl Ln in and Huml)(Mger 

\9H9). Moreover, while this shift need not involve new technolo- 
gies, the changing nature of the organization (i.e.. less special- 
ized capital, more highl\ skilled labor, and more flexible 
[)roduclion proec^sst^s) facilitates future adoptions of more ad- 
vanced technologies (I)oeringer. Teikla. andTopakian 1987). 

Many traditional industries contain segments of production 
that remain in small-[)alch jobs. Kinns that [)roduce cu.stoni- 
designed goods, such as machine shop.s. metal fabricators, and 
wood working shops, forexanjplc. oft(Mi are found in traditional 
indnslries pofjulated \)\ sniall and medium sized llnus. Markets 
lor specialized products may ne\er heconn' large enough to takf 
advantage of (n-onomic^s of M-ah*: in addition, the failure to .stan- 
dardize* oulput inhibits mass [)r(Klucti(>n. 

Tlu* Poteiitiiil of SlaU^ Slratcfdeis 
to Assist Estublisiied Finns 

The |K)tential for state programs to (Miliance producti\il\ anci 
compelitixencss through italizatioii of established flrm.s \> 
extensive. There arc two main reasons for this. Kirst. tlie dynam- 
ics of technological and industi'ial change accentuate tluMHigo- 
ing need for upgrading human resourr-cs and facilities to 
maintain competitivene.s.s. Second, .states luue onK just bcgiui 
to tap the ()ppor1uniti<'s available to them regarding business 
modernization strategies. 

\\ Idle still a strong competitor in teniis of lUK 1). iimo\atioiis. 
and technology transfer of ideas from the lab to tlu* market[)lace. 
the r.S. continues to lose ground in tenus of technological com- 
[)elili\eness {Cy<Ml and Moweiy 1987: Mowen and (]\ci1 
DcHozous. b*sl<'r, and Solow 1989: ()T\ IW)a. l^)^X)b). Tech- 
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nology diffusion (i.e.. the transmission of "best [M-aclice" tech- 
nologies throughout the industrial structure) lies al the heai1 of 
ourcom[)ctiti\eucss problems. t.S. adoption raters (»f robotics, 
computerized num(M*ical control devices, and other advanced 
technologies are increasingly falling behind those of our indus- 
trial competitors. Morc()\(M'. c\cn when ado[)tion rales are simi- 
lar, r.S. firms ba\c been found to be i(»ss efficient in their 
iiuplementation (Ostemian UWk OTA 199()a). 

Organizational and niaiuigerial changes are often deeiued 
neccssaiT to fully exploit the potential productivilv gains of new 
technolf)gies. Managers luue been criticized. h()we\<M\ for fail- 
ure to: ( 1 ) ef"fecti\cl\ c\ aluat(^ Inidi the short-temi and long-tenu 
costs and bent^flts of technological adoptions: (2) adc(|uatelv 
d(nclop human resources to meet changiug nanU: C\) develop 
organizational sU'uctures that can exploit hdly the [)roducti\ it\ 
gains associated with lU'w tcchnohigics: and ( 1) establish fruithd 
c()optMati\<' ivlatioirships w ith workers ((Acrl and Mowcmt 1987: 
Hayes ami Abernalln 198(J: l)ruek(T I iaye^ and jaiku- 
mar 19c% Kellcy and Bnooks Vmi Kxamph's of I .S. flnus 
that have made sigm'f icaiil progress in incorporating technologi- 
cal advance^, organizational changes, and iii\estments in hu- 
man rcsourc<\s at the workplace do exist. llowe\cr. these flrtiis 
ari' the exception rather than the iior.;^ I .S. indusli-% . 

Several recent state efforts to promote business re\ ilalizalion 
sbo\s pi'omise. although problem*^ remain. \\ ith respect lo in- 
dustrial exleijsioii programs. fi)r instance. [)robl<'ms contiruu* 
regarding teelmologx diffusi(»n and the deli\ei"\ of ser\ ices to 
small flnus. Kfforls to iiicrc^ase manufactiu'ing producli\ it\ 
thi-ougli the transfer of technologies highlight an inevitable 
ti'adeoff: focusing programs on a narrow market segment with 
s[)ecialized an<l intensi\e sen ices, and hence reaching a nda- 
tiscly small audience, or iding more general se»ts of seivices 
to a heterogeneous clieritch' (W \ ckoff and Tornatzk\ 198^^). 
(^iven limited resources the latter would probabb force the slate 
to act as a broker or referi'al ser\ ice i*atber than a proN ider of 
comprebensi\e technical and training assistance. 

V A V E K S 



Snuill linns, in particular. Iuinc (liflicullics with li'dinolot^ical 
adoptions jiivcn costs, skill and rclraininfi rcquircnuMils. and the 
need to kc»'p np-lo-dalc (Kcllcy and Brooks l<JJi8). Stale iitdiis- 
trial extension and training cl (oils. lio\\c\ cr. rc^ach i-clati\cK lew 
snmll llmis ((ianzglass and lieidkanip 1987). Stale officials 
indicate thai it is hard to Hnd sniall companies, ai^y^cy^i^ their 
ne(H|s, and ^pruA enough time with them to make a dilTeience. 

The fact that industrial e\ten^ioll program^ are rareh inte- 
graled with Male training effoHs highlights other missed o[)i)or- 
tunities. . ."<'ilher technology nor training in isolation of 
Mstoni-wide support will effect i\el\ increa^' |)roducli\ il\ and 
johs. Howe\er. the recent — albeit small — trend to link training 
with caf)ital in\estin{Mits is a good step in [)romotiMg industrial 
competitiveness, 

'I1ic shift away from recniitment and toward more elllcient 
use of (»\isliug >tate rcMiurce^ a!i<l \]nu> in ?^tate-linanced train- 
iu'i; [)r()grcuns has the jh)tcnlial to enhance competiti\ eness and 
long-t{'nn economic growth. liowcNcr. while niodcrnization 
(efforts generally require llexihle and more hroadK-trainetl 



workers, most of the slate-rmanccd training program^ \m>\ ide 
nHatively short-t(M*m training for individual linns ((j-ctiens and 
She(M^ HXH')). Upgrading effort.^ to enhance human rc'^ource 
skills ha\ e yet to demonstrate their elfecti\ eness in {jronioting 
l)rodncti\ it) and johs. There has l)een little e\ alualion ol in- 
l)lant training [)rograms pro\ ided hy state-Hnanced trainittg 
programs: skills eoiporations. too. ha\e had lew e\alutitions. 

It is important for states to explore the 'ifs of johs loi- which 
state funds arc [)ro\ iding training, and to tr\ to cstaMi^h wheth- 
er llnn^ accej)ting public hnids would ha\e j)ro\ ided such train- 
ing anvwa\. Matching re(|uiremcnts should helj) to limit the 
Icgree of Mihstitution taking place; (luesiions remain. howe\er. 
ahout the transferahilitN of the skilU heing [)ro\ ided. More anal- 
\sis n(^e(U to he done to determine if this is the lust way to 
holster long-term com|)etiti\ (Mies> ol worker^ as well a?^ \\nu>. In 
addition. anal\si?> should he conducted to detennine to what 
extent Mate hinds for coinj)an\ ->|)ecillc training progi'ai ns are 
draining rcsource?> from othei- educalion and training in>ti(u- 
tions that pro\ide inore general i/e(l. translei'ahle >kilU. 



IV. Tailoring Competitiveness Strategies to Individual States 



The life-r\cle peispecli\e of competiti\ cne^^^ >trategi(S is use- 
ful to stales for two reaM>n^. Kirst. it is helpful in assessing where a 
state is ifi temis of emerging, evohing. and nuituring eniploymetit 
opfMMlunitics. aiul tluis what workforce pre[)aration ne (Is might 
he. Secoiul, it can guide a slate in delennining where it might want 
to he and can lu^lp to asses^> how likely it i^ that the stale will reach 
that goal, as well a^ whal workforce issues will need to ad- 
(In^ssed in order to nio\e in that direction. 

A staU'"s economic de\elopment goals and a^|)irations should 



he refjectiNc of its competiti\e Mrengths atid o|)portmiities (Poiier 
]^)^X). \^)^)\ I, In addition, the selection and design of strategies and 
•Mlicular |)rograms should he tied to the state's cm[)lo\ ment hase 
esource mix, 

tate^> will differ with resjject to their com|)osit ion of emj)lo\ ers. 
.laracteristies of the work force. iuMitutional capahilities. and 
otlu'r resources, (/oals and sU'alegie.-'. therefore, are expected to 
Nan stale to state. 

Most states will select a mix of strategies (i.e.. recniilmenl. joh 
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Box 1 

Stale Eniplovitieiit Assessment 

• How does llie stat(**s iiiduslrial slmcture compare with 
the luitional ec^onomy? How has this b(HMi changing over 
time? 

• I low (lo(^> the state's oc( ii[)atioiial mix in its major 
industries com[)are with the national averages in those 
in(histries? 

• Desc-rihc the extent of various kinds of production 
cictiv'tics l(K'ated in the state (i.e., the mix of hranch 
[)!ants, head(|uarters. and K & I) facilities in the state). 
Is there a trend in recent vears? 

• Make a grid classifying the stater's major industries and 
(Mnployei-s hy (lev(d()pmenl stag(^ (i.e., (Mnerging, 
growing, stabilizing, declining). 

• W hat is the state's birth rate of new linns? I low does 
this compare with the national a\erage? 

• \\ hat are the characteristics (i.e.. industries. Hmis. 
|)rodiiets, technologies) of the stale's high-lech 
eni[)loynienlr' 

• \\ hat are th(^ charaeteristies (i.(\, Industrie's, finns, 
|)nKliicts. technologi(^s) of the state's major traditional 
employers? 

• \\ hat is the extent of entrepreneurial small finns within 
the state? identify f>otential high growth areas. 

• W hat industries hav(» been the primary sources of |)lanl 
closings, lay(jffs, and uiiemploynuMit in the stat(* in 
recent years? What were the reasons for these events? 

• \\ hat are the needs (i.e., skills, technological, financial) 
of the state's traditional employers? 



creation, retention) and programs to promote c()ni[)etitiveness and 
long-trnn economic dev(dopinenl. The life-cycle framework can 
help states sNsteniatically assess the skill and training re(|uire- 
ments likely to be required lor such measures. It can also guide 
states in detemiining the relevar)ce of the ex|M'n(Mices of other states 
to their own com}M*tili\eiiess strategies. 

The framework does i^ot. howe\-er. |)r()\ i(le states a set of (»asv 
answers regarding the selection and design of strategies and |)ro- 
gram>. States ha\e to do their homework. More s[)ecifically. public 
policy makers need to undei-stand tlu* existing employment base, 
the characteristics and [)otential of state roources. and the state's 
strengths on which it can build conij/ctitive advantage. To facilitate 
these tasks the following 3-stef) process outlines how states can get 
started in thinking strategieall\ alvMj!. ihrir rnij)loynient and work- 
force tieeds. 

Step One: State Employment Assessment 

hiitially. stales should analyze^ the nature and mix of their em- 
ployers and jobs. This analysis requires policy makers to look 
beytmd industiy aggrc^gates and identify the tyj)es of production 
activities (e.g., W&D. standanlizcd as>en»bl\), tvpes of emijlovei-s. 
oecupatiotuil recjuircnients. and skill needs within the Male. Tht^ 
likely [)red()niinance in most states of business revitalizalion strate- 
gies to pHMUole c()m|)etitiveness fmllier accentuates the ini[)or- 
tance of understanding tht^ potential and limits of the statt^'s 
resources and en][)loyinent base. 

While each state is likely to identity additional (juestions rele- 
vant to its particular circumstances, Box I pro\ifl(^> 
guidelines for conducting this employment assessment. 

Step Two: Inventory of State Resources 

Slates should develop an inventor) of labor and oilier available 
resources ((^g.. education and training institutions. R&l.) lacilities. 
\enlure ca|)ital) that can demonstrate competitiveness efforts. Docs 
the slat(* have the tyj)es of resources necessar)' to effectively im|)lc- 
metit a high-lech job creation strategy or rcM iuit g(K>(l jobs? Tlie 
charaeteristies of the state's lalM)r force {e.g.. age distribution, 
educatioii le\el>, occuj)alions. wages) should be compared with 



national a\erages to identify stat(* sti'engths or [)otential problems. 
A state w ith a relativeK old workforce, for instance, will face more 
n^placement needs than others. A slate with relatively high propor- 
tions of engineering and teelmica! talent may have an adxantage 
ovei* others in high-tech development jjossibilities. A state v.iih 
relati\ely low [)roduction wages can attract relatively unskilled 
production jobs. The overall structure of a state's educatictn and 
training network should be identified. Vloreo\-er. [Uc roh^s and 
track records of the institutional components of the education and 
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Box 2 

Stale Resource liiveiilory 

• Hem' (Iocs slate s workforce foni|)ar(' with national 
statistics regarding (lcniogra[)liic and (^lucalional 
faetors? What are the implications in term of educa- 
tion and training lU^edsY 

• W hat are the major K&D institutions in the statc'r* 

• \\ hat arc the extent and sources of \enlnrc capital 
available to new llrinsV 

• Dcscrihe tlu^ ijusiness enlturc." lai)or cliniatc. and 
status of labor relations in the state. (ii\e e\ain|)le^. 

• \\ hat major skill shortages and snr|)lu^er. have oc- 
cnrri'd in rec 'Mil \ears"r How were these imhaiances 
rc^solved? 

• DcM-rihe ihe e\ohition and current Mains nf the Mate s 
education and training network. W hal are the ^Ireiiglh^. 
and weaknesses of the various institulioiial ('om|)oneiilr. 
of this network? 

• W liieh firms have used state-financed training 
[jrogranisV Descrihc tlu' {'\lenl and types of skills 
provid<'(L 

• W hat relationships/pai1nei-shi|)s ('xisl In^tween educa- 
tion and training institutions and em|)lo\ers (e.g.. co-{)|) 
jirograms. apprenticeships, advison hoards)? I ia\e 
tliesc met expectations? 



training network should he assessed in Icnus of skill generation 
and res[)oiisivMness to changing labor market necdr. in order to 
mi(icrsta!i(l the ('apahilities of the system. B«)\ 2 jnovides guide- 
lines for the (lc\elopm<'nl and assessment of the state s resource 
inveiitoR, 

Step Three: Strategic Thinking 

about Employment and Workforce Needs 

(■omj:)etitiv(Miess strategies and programs should he assessed in 
light of the slate's em[)lo\tiient and resource bases. In which 

activities are stale j)olicies likely to be most effective in g ' ' 

good jobs and long-term economic developmenl? In wh. 

tries? In which ty[)cs ol' firms? Assessments, of both the sborl-lcnn 

and long-tenn im|)acts. should be made of various recmilment. Job 



creation and business revilalization [)rograras previously iniple- 
nienled in the stale. In addition, potential barriei^ and constraints 
to iniplcmenling strategies and programs shoulfl be ideitlined. 
W hen policy oj)li()ns have been seleeled as [)ailicularly a|)proj)ri- 
ate lor the stale, the experiences of other states in lhal regard may 
then prove j)ailiculariy useful. W hat were the im|)acts of those 
programs elsewhere, and what j)r()hl(Mns were encountered? Box 3 
provides guidelii'.es for thinking strategically about eni|)loymenl 
and workforce needs and o[)porlunilies. 



Box II 

Slralefzie Thinking about 
Eniployinenl and Workforce Nee<ls 

• W bat arc the areas in which tlie slate has jtarticular 
strengths in the light of the cinployiuenl and resource 
invenlon assessin(Mits? 

• W hal finns bav(^ moved into llie area in recent \ears? 
Did lhe\ relocate from another stale (if so. w hich)? An* 
lhe\ loreign-owncd? W hat arc their major |)n)ductioti 
aelivities and the nature and extent of their jobs? 

• \\ hal incentives have be(Mi used bv the state in reernil- 
ing firms? Did those firms lhal have moved in lake 
advanlag{' of these? 

• To what extent have new. Iiigh-lecli finns been created 
in the state in recent vears? In what fields? W hat was 
the source of venture ca|)ilal? 

• W hat are examph^s of traditional industries and firms in 
the slate lhal have modernized their \vork|)laces in 
recent years? W ere stale-financed training pntgrains 
involved? W ere anv education and training institutions 
direelly involved? 

• lias the slate been able lo leverage funds to provide for 
training? To what cxUmU? W ith which employers? 

• \> hat tvpes of c(Mirdi!iation and c(K)peratio!i of e(lu<'ation 
and training institutions a|)[)ear n(*ecssaty to iiu[)lemcnt 
the [)rograms that appear to meet best the state's current 
and future emplovment and training needs? 

• What barriers and co!istraints may inbibit the im|)le- 
mentaticm of strategies and programs that ajjpear to meet 
best the needs of the slate? 
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V. Conclusions 



\ \>i(l(' ran^c ol (•()ii('lu>i(m> r('>nlts IVoiii llic lilr-cyclc aiuil\- 
sis (tl >tat(' strat('frir> to lM)lst('r (Mnjjiovtncnl ^iroulh and lnM»i- 
term (MMHiniiii(Mlr\(*l()))Mi('nt. It i> dear lliat ulu^thcr >tat('> opt 
lor rccniitnuMit, cn^itictiu or l)iisin('s> rcvitali/ation stral(*- 
gics. a \v(*ll-c(lu{'atr(l aiul w(»ll-traiin*(l uorkiorce^ i> critical in 
crcatin*: and >ii>tainin^ lon^-lcrni (H-otiomic *ir()\Ntli and dcxcl- 
o[)ni('nt, riiis final section will rocu> on "dcfcnsixe"' and '"proac- 
tive** state ac'liiHis and tluMi' lon^-terni irnplic-aticms. as well as 
on {'volving state responsihililies in preparinji; a h\\ii\ (jnalitN 
workforce, 

"Defensive" and "Proactive" State Actions 

'Ilie lile-cycle Iraiucwork hii;hli*ihls the importance of di>tin- 
gnisliiiig between "(lefensi\t^"* and "proaclixe"* state actions iti 
seeking to lM)lsler lorig-tenn {M^ononiic development. I)efen>i\(* 
aelions repnsent an expedient was of impiin ing conipetiti\<' 
position l)y hmering c'ost> (Doeringer and KalK>olian l^Wl: 
DcKuinger (^t. al. IWI ). Tlu^y do not. Iiowexcr. address is>iu's of 
workforce (jualily and tcM'hnological change w hich underlie 
business poifoniiance. In contra>t, proactive or "innovative" 
adjustment mechanisms can l(m(M"co>ts In incrcvising labor 



[)ro(lucti\ ily. nioti\ating workers. ini[M'o\ ing eiriciciicN , and 
in<Tcasing the qualits of the uorklorce. 

W illi i'c>pect to lab()r niark<'t adjiistnient>. lor in>lancc. lav- 
oifs and coticessionan wage cut> refjresent delcnsi\e aclion>. 
\\herea> upgrading em[)l(nec skills, itilegmtitig new technolo- 
gie>. and ini|j|(Mnenliiig ein|)lo\ ee-in\ol\ ement programs are 
[)r{iactiv<' a{'tioM>. Made in re>pon>e to adveise impacts of lech- 
noKtgical and cc(MioMiic chang<^s. (Icfen>i\e a(ljii>tmeiils became 
widesprcacUluring lh<' M)7()s and l<)80> in rclati\ely mature^ 
indn>tries, such a> auln>, textiles, apparel, and steel, l^-oactive 
human resourc<' adjustments hav<^ been f(»uM(l |)riniaril\ in llmis 
in\olved with |)roducis and technologies in relativeU earb 
phases {)f(le\elopnient. Small Hrms that engage in [»ro<luct 
spec'iali/atitJM and produce for niche mark<*ls are als(\ prone to 
s(M'k lal>or product i\ ilv-enhancing adjustments, given th<Mr 
dependence on a >kille(l and llc^xible workforce that can re- 
s|)ond ra[)idly to changing markets. 

Proa{'ti\c acljuslments. wlu'u found in firms focu>cd on mass 
()ro(hu'tion of more mature products, appear to ha\e been imple- 
!n(Mile(l after defensi\e mechanisms have been tried, AfU'r 
expen<Micing \\ide>prea(l lavoffsand plant elosiugs in rec<'nt 
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years, for example, proditctivity-cMiliaiicinji adjuslnicnts. such as 
rhanges in lal)()r-inarkel ivlalioiis and employee iiuoh'emeiit 
programs, are iK'iiig inipleinenled in nm^s pitKluelion i^(lustne^. 

ClassifVing slaU^ actions as (lefeusive or proactive can he 
useful in mulerstamling the short- term and long-term imj)aets 
and tradeoffs ()f \ari(ms policy o[)tions. Delensive slate aetion^ 
such as lax ahalenienls or other llnancial incentives can (jnickU 
lower costs to potential emphtyers and attract relatively large 
nunihei-s of johs in a short period of lime. However, these mech- 
anisms can nndermine long-tenn economic growth. i)articularl\ 
when the !ype^ of jobs recmited are relatively low -skilled ant! 
\uln(M'al)le to further relocation to areas of even lower coM. In 
(•(Hitrast. while |)roaetive strategies will take longer to reduce 
costs, hy increasing prodncti\it\ th(^ im|)acts regarding jobs and 
gr(»wth an* likcK to he of higher (jnality and longer term. 

The defensive/proactive dichotomy highlights the importance 
of focusing public policies (tn "good jobs" as o|)posed to "jobs" 
jHTsr, Moreover, particularly willi respect to relatively mature 
industries where inerea^ing compeliti\en(*ss jind long-tenn 
viahilit) are (tlU'U achieved willi lower em|>l(tynuMit levels, "(tnt- 
pul'' rather than the number of j{)b^ may he a more appntpriate 
nu\isun* of |K)liey elf(*elivenes^. 

hi ree<Mit years, state eeononiic dcvelojinuMit strategies have 
b(^gini to f(H'Us more on proactive options and less on defensive 
responses. The tnMid away from almost e\eh^^ive foen^ on re- 
cmitment toward job creation and business rev italization. lor 
instance, is indicative of the .shift away from a pure co^t (M'ienta- 
tion to one that em|>hasizes [)rodnctivity and technological com> 
petilivene.ss. Pn)grams that are implemented within these 
strategies Itave been evolving in a similar direction, i'or exam- 
ple, nuu'e eomph^x recruitment i)ackages (that iuf-ludc Iraining 
grants for upgrading and relatively skilled |)osilions) can reduce 
labor costs through productivity gains in contrast to tax abale- 
ments and oilier financial incentives. 

With respect to liusiness revitalization. while efforts are still 
limited, .slates are experimenting with a range of option^ (i.e.. 



new technologies in older linns, more effective u>r of traditional 
teclinologies, customization) thai have the potential lo enhance 
produetivih at llie workplaet*. This ^hifl t(»\\ar(l more proactive 
approaches also promises more highly skilled jobs. 

M(M'eover. [jnuictive ajiproaehes should pnn ide real cost 
^avings over lime, whereas delensive one> threaten t() heconu' 
increasingly exjuMisive. For example, when the first few states 
began (iffering lax abalements. eu^t(Mniz(^l training, and ^o forth 
as r{vniitmenl slrategio. these ineentives helped l() differenti- 
aU* one state from an(»ther as the\ scuight to attract new emplov- 
(MS, Over time, more and movr states found it necessan- 1() 
follow ^uit. or ri^k their position as a serious contender. Now 
virtualK all ^tates offer lax and financial ineentives and custom- 
ized training, reijuiring states to incorporate additional features 
into r(M*nntmenl packages in order to distinguish themselves 
from one anolher. 

Proactive approaches have a hirther advantage as well: at tlie 
nati(Mial level there Is greater likelihood of real net emplo\nient 
giiins, rather than just a reshufning of jobs among states ((Jnibb 
and Stern !*>8*)). Moreover, pnuu tivc appnuiches have the 
potential to lead die wa\ to a "higli-vNage. high-skill, high living 
standards" ojjtion. effeetivcb b\ passing hm-wage. low-skill 
alternatives (dolien and Z\smaii i*)87: Dertouzos. L'sler. and 
Solow \^)H^h National Outer on Kducation and the Keonouiy 

State Responsibilities in Promoting Competitiveness 

A variety of implications emerge from the jMceeding life- 
evele anaUsis for emplo\(M's. unions, educators, and government 
officials seeking to pnMUote rom|)eliliv(Miess and long-t(M'm 
economit* development. Policies are needed forbfith llie "up- 
side" and the "dow nside" of such change. Failure to adajit lo 
newlv created skill needs gencral<'d by new technologies can 
restrict the pnKluctivity ni' workers and of flnus, undermining 
industrial conip(Mitiven''ss and eccMiomie grcm tli. Failure U) 
minimize the negative imj)acts of UM-hnological change as jobs 
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arc siiiiplifuNl tir climinalrd can fiidluT constrain f!u* [)onofils of 
t(H'}uu)l()fi;i( al progivss. 

Manag<'n](*nl can farilitatr t('('liiiolo{zioal changt' through 
[jhmningthat inlegi'alos the natural shifts in skills with training 
nvvAs and l)\ promoting wa\s in wliic'h workcM. \[)o('t and real- 
ize IxMlcr jol) |)rosj)c('ls as a result of such change (Flynn H>91 ). 
I'nions can foslcr the a<lo[)tion of new lrcliiu)logics by develop- 
ing ways to incorporate greater (lexihility into the lives of work- 
ers and lluMr orgaiiizalions. 

'l\w skill-training life cycle (STIX!) undei-scores the inteiTe- 
laled and evolving nature of tl^' roles of various skill [)rovideisal 
different stages of a technology's life (dhaii 2). It also highlights 
the changing role of puhlie policy across the various stages of 
technological and industrial (le\elo[)uient. 

Productivity-enhancing adjuj-lnuMits (e.g.. adoptions of ne\N 
Ij'chnologies. iniproxed lahor-nmnagenient relations) occur with- 
in llrnis. liowc'ver. there are cireunistances when the pre[)aralion 
for. and adjustment to, technological and industrial change 
slmuld take phu'(M)utsi{|(- of the workplace. The life-cycle frame- 
work help^ U) pinpoint those places where f)uhhc intencntion \< 
likeU to be most efl<*cti\c in facilitating such change. 

Tlicd\namie nature of production life cveles and leclmologi- 
eal {'hange highlights the need for workers who are ahlc to adjust 
to skill and yA) shifts {)\er time, and who are ca[)al)le of ahsoih- 
ing joh-relatc'd skills pn)vidcd at the work[)lace. 'Hie stale's (^luca- 
tion and training system should pro\ ide access to hasie skill 
development ihrougluuit each individual's workiujj; life. 

In adililion. states can play key roles in two major areas in 
which labor market a<ljustnieuts spill beyond the boundaries of 
the firm: { I) the skill transfer [jroeess from the workplace to the 
schools: and (2) when workers are displaced from their Imns. 

Skill Transfer Process 

Slates should seek to prevent major skill shortages and elinii- 
nate lK)tlleneeks that ssould otherwise constrain economic 
progress and tcebnologieal advance. Firms provide workers with 



iicw skills as they initially arise. As skills become more general- 
ized and transferable among employers, lh(*se skills can and 
should be transfen'ed to other components of the education and 
training system. 

Kmployment and training [loheies in most states have tradi- 
donally focused on scIkkjIs as the [)rinuiry source of job skills, 
whih* other im[K)rtanl sources of skill development have re- 
ceived relatively little attention. States need to more fully inte- 
grate non-seh(K)l providers of jnh-related skills — such as union 
ap[)reuticeship [irograms, the niilitar), government training 
progianis, and finiis — into employment and training programs. 

The life-cycle framework und(^i*scores the n^'cd for public 
policy that distinguishe\s shoi1-mn and long-am employment 
conditions, Such a two-pronged |K)liey stance is neeessaiy in 
order to guard against en^ating stnictures that are so **lal>or 
market responsive" as to undermin<* long-term economic growth 
and the ability of workei"s to adjust to skill and job shifts over 
lime, Hapidly changing economies need broadly-trained work- 
{•rs who are able to work in a variety of situations an<l to adjust 
to structural change o\er the course of industrial development. 

State planners need to recogni/r th.e.t educators and emplov- 
ers (is.Mlilf{^r<*nt time horizons when making planning and eval- 
uation decisions-— with those of em[)loyers generally far shorter 
than those of cducalots. Fm[)loyer support and <mcouragement 
{)fpaili{'ular training programs is not sufficient to justify public 
spending. Rather than relying on employers to solve some of 
their immediate staffing difficulties through changes in recruit- 
ment and internal training practices, moving quickly in re- 
sponsf^ to employer requests to alleviate skill shortages may 
foster future skill imbalances. 

Skill Obsolescence and Displactd Workers 

Skill obsolesccne(\ plant closings, and worker disf)lacement 
are seen, in the life-eye h* fiamework, as "natural"* consequenc- 
es of technological progress. The bulk of retraining that o<vurs 
in response to technological and structural change takers place 
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at the workplace. Mass pemia.* Mil layoffs, plant closings, and 
plant relocations, however, im}->e(le the pnxvss whereby most 
workers acquire skills for alternative eniployiiienl. Stales need 
to continue to focus on mitigating the adverse impacts of indus- 
trial and technological change, assisting displaced workers and 
the unemployed (Ganzglass and Heidkamp 1087). 

More generally, the temptation to seek out new industries 
and businesses may drain resources from more traditional 
sources of employment. For instance, lalwr shortages (pailicu- 
larly in the blue collar and clerical fields), which are attribut- 
able to the growlh of new and emerging firms, tend to s[)ill over 
into other sectors less able to compete for workers (Flynn 198't). 
Focusing on these spill-over problems of skill replacement 
needs, public policy can help [Mevcnt an ect)nonuc devt^lopmcnt 



strategy from backfiring as it impairs the competitiveness of 
established employers and prompts iheir '^premature'' departure 
from the area. 

Tasks at all levels of the skill spectrum, including profes- 
sional and technical, crafl, maintenance, clerical, and oj)erative, 
are vulnerable to deskilling and skill obsolescence. The deskill- 
ing of tasks need not, however, result in the downgrading or 
layoff of workers. The net result depends on the ways in which 
tasks are allocated aniong jol)s and workers. Employer hiring 
and staffing practices play a key role in how jobs and worker's 
are affected by change. Public policy can, however, help to 
minimize the negative impacts of structural change by ensuring 
a local skill retraining capacity for adults, which given the like- 
lihood of worker (lisl(K'ation exists even during prosjx^rous times. 



Chart 2: Responsibilities over the Skill-Traiiiiiig Life Cycle 



Institution 

Kmployers 



Joint 

Labor-Management 
p:ff()i1s 



I 

Introduction: 
New and Emerging 
Skills 

Provide training for 
new and emerging 
technol'^t;ies 

V'di .e adoption of 
new technologi^'s 



H 

Growlh: 
Increased Deuian<l 
for Skills 

Provide training for 
nrni-s[)ecinc skills 

p:slahlish 

ap[)renti('cship training 
programs where 
appropriatt* 



!II 

Maturity: 
Slower Growlh in 
Demand for Skills 

Provide training for 
firm-specific skills 

Kstablish retraining 
programs for internal 
transfers of workers 
whose skills are soon 
to become obsolete 



IV 

Decline: 
Skill 
Obsolescence 

i^rovide training for 
replacement needs 

Provide training and 
out-placcmcnt 
assistance for displaced 
\Norkers 



Schools 



Government 



Provide basic skills 
training 



Fnc()uragc adoptions 
of new te( hnolo*i;i{'s 



Pro\ ide training for Provide training for 
general or transferable general or transferable 
job skills, as well as 
basic skills 



job skills, as well a> 
basic skills 



Kliiiiinate traiiung 
[irograms for obsolete 
skills: Pro\idc basic 
skills 



Facilitate skill transfer Facilitate skill transfer Provide retraining for 
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